We formulate and prove a generalization to indefinite metric spaces of Uhlhorn's version of Wigner's theorem.
Introduction and results
Let V be a n-dimensional complex vector space, n 2 3, with a scalar product denoted by (, ), which is linear in the second factor. where the mapping b: C + @ is determined by 0% and satisfies The aim of this paper is to provide a complete proof of these theorems. This proof is a modification of the proof of Uhlhort?). In order to make this paper self-contained also those parts of Uhlhorn's proof which need no modification are given in full detail. An application of our theorems is given in ref. 4 .
Proof of theorem 1
Since the proof of theorem 1 is rather long we start with an overview of the proof, stating several lemmas which we will prove further on. In this section T denotes a fixed symmetry transformation.
Outline of the proof
A basic lemma is the following: Lemma 6. The mapping 5 from the preceding lemma satisfies
The lemmas 3, 4, 5 and 6 imply that 021 is semilinear. Since % induces T, theorem 1 has been proved. To show that % is a surjection let J, be some vector from V', let 4 be the ray such that T4 = + and let 5 be an element of V' such that 5 and C/J are independent. According to lemma 1 the rays %& and # are independent. Thus the rays %& + and + + %s are dependent, but pairwise independent. Let c be the ray such that T&'= 1,4 + %&. From lemma 1 it follows that the rays 5, 4 and 6 are dependent but pairwise independent. This implies that there exists C$ E Cp and 5 E 6 such that 5=4+5. Since (1, and %,$ are linearly independent it follows that A = p = 1, and therefore %#J = +. Since %O = 0 it is proved that % is a surjection. This proves lemma 4.
Proof

Then
Proof of lemma 5
For each + E V' and each A E C we define l(A, +) E C by %(A@) = 5(A, +)a+. Since this equation is also true if t,b is the null vector it follows that 011 = A%', which proves theorem 2.
Proof of theorem 3
It is clear that a semilinear transformation % which satisfies eq. (1.9) induces a symmetry transformation. Now suppose that % is a semilinear transformation which induces a symmetry transformation. Thus, Define the real number C(4) by 
